Wegener's granulomatosis (WG) is an idiopathic systemic disease that usually onsets in adolescence and is rare in young children. Its diagnosis is usually based on the presence of fever with arthralgia and weight loss, associated with symptoms of upper and/or lower respiratory tract involvement and renal disorders. We describe the appearance of a life-threatening lung hemorrhage in the absence of hemoptysis in a 7-year-old girl with a completely negative previous clinical history, who was subsequently diagnosed as having WG. The teaching message is that immediate bronchoscopy with bronchoalveolar lavage seems to be advisable in the presence of severe respiratory distress and bilateral lung as well as renal involvement. When a diVuse alveolar hemorrhage syndrome is demonstrated, WG should be considered among the main etiologies even in a relatively young child without a clinically suggestive history.
Introduction
Wegener's granulomatosis (WG) is an idiopathic systemic disease that is characterised by necrotising vasculitis predominantly involving the small vessels, associated with granulomatous inXammation, pauci-immune necrotising crescentic glomerulonephritis and, in most patients, antineutrophil cytoplasmic antibodies (ANCA) [1] [2] [3] [4] . It usually onsets in adolescence and is rare in young children [2, 3] . Its diagnosis is usually based on the presence of fever with arthralgia and weight loss, associated with symptoms of upper and/or lower respiratory tract and renal involvement [1] [2] [3] [4] . Massive hemoptysis has been described with the other signs and symptoms and, when particularly acute, can be associated with a very poor prognosis [5] [6] [7] .
We describe the appearance of a life-threatening lung hemorrhage in the absence of hemoptysis in a 7-year-old girl with a completely negative previous clinical history, who was subsequently diagnosed as having WG.
Case report
This 7-year-old Caucasian girl with a completely negative previous clinical history was admitted to hospital after experiencing fever (maximum axillary temperature: 38.5°C) and a dry cough for 2 days. In the previous month, she had received a 10-day course of antibiotic treatment with oral amoxicillin-clavulanate 80 mg/kg/day (as amoxicillin) for acute otitis media. The admission physical examination showed she had a deep pallor, severe respiratory distress with shortness of breath (respiratory rate, 46 breaths per min; peripheral oxygen saturation, SpO 2 , 87% in room air; arterial oxygen pressure, PaO 2 , 73 mmHg in room air, chest pain and cough with the emission of apparently blood-free sputum, and a chest examination revealed coarse crackles in the lower part of the left and the middle part of the right lung. Laboratory tests indicated a hemoglobin concentration of 8.3 g/dL and C-reactive protein (CRP) levels of 12.8 mg/dL. Her cardiac function and the size of her liver, spleen and lymph nodes were normal. A chest roentgenogram revealed bilateral patchy alveolar inWltrates ( Fig. 1) and suggested a diagnosis of severe community-acquired pneumonia, for which combined antimicrobial therapy with intravenous cefotaxime 100 mg/kg/day and oral clarithromycin 15 mg/kg/day was started together with oxygen supplementation.
During the following hours, she showed increasing respiratory failure (56 breaths/min, SpO 2 81% and PaO 2 66 mmHg) despite oxygen administration, and auscultation of both lungs demonstrated a signiWcant breath reduction. After 12 h since hospitalization, hemoglobin concentration was 5.6 g/dL and CRP was 19.1 mg/dL. Moreover, laboratory data regarding renal function showed a slight decrease in creatinine clearance (76 mL/min), and urinalysis was positive for proteinuria (1.56 g/24 h) and microhematuria.
Taking in account, the concomitant loss of more than 2.5 g/dL of hemoglobin in 12 h and progressive respiratory failure as well as renal involvement, the suspicion of diVuse alveolar hemorrhage occurring as a result of the inXammation of capillaries was raised. The child was immediately transferred to our pediatric intensive care unit where she was intubated and mechanical ventilation was started. A further chest roentgenogram revealed the progressive involvement of both lungs and, in addition to conWrming these Wndings, a high-resolution chest CT scan showed widespread interstitial involvement (Fig. 2) . Bronchoscopy was immediately performed and examination of the bronchoalveolar lavage Xuid conWrmed the presence of a diVuse alveolar hemorrhage syndrome with a characteristic increasingly bloody return in the sequential aliquots and a red blood cell count of 236,000 cells/ L. Subsequently available laboratory tests showed cytoplasmic ANCA and anti-proteinase 3 ANCA positivity (c-ANCA, titre 1:320; PR3 ANCA, titre 19.1 ELISA units), without perinuclear ANCA (p-ANCA), anti-nuclear, anti-DNA, anti-phospholipid or anti-glomerular basement membrane antibodies, or rheumatoid factor. A renal biopsy revealed crescentic glomerulonephritis, vasculitis and granulomatous inXammation. All the tests for viral (cytomegalovirus, Epstein-Barr virus, herpes viruses, inXuenza viruses, parainXuenza viruses, metapneumovirus, Adenovirus, respiratory syncytial virus, human immunodeWciency virus), bacterial (Streptococcus pneumoniae, Staphylococcus aureus, Haemophilus inXuenzae, Moraxella catarrhalis, Streptococcus pyogenes, Mycoplasma pneumoniae, Chlamydophila pneumoniae), and fungal (Candida spp., Aspergillus spp.) pathogens performed in blood and respiratory secretions resulted negative. Both polymerase chain reaction and serum antibody determination were negative for infectious etiology. All these Wndings drove us the diagnosis of WG and no further biopsy has been performed.
After the transfusion of several units of packed red blood cells, she was administered steroid therapy with prednisone (1 mg/kg/day) and intravenous-pulse cyclophosphamide (20 mg/kg/month). Mechanical ventilation was required for 2 days and after only 4 days of treatment, radiographic checks of her lungs showed a progressive reduction in pulmonary inWltrates. A further reduction was found 1 month later and no pulmonary abnormality was observed at the chest CT scan after 3 months. After 6 months of therapy, 
Discussion
This report is justiWed by the peculiar clinical presentation of WG. WG is a severe disease that is very rare in children aged less than 8 years, and it usually has a relatively progressive course, with recurrent episodes that increasingly involve the upper and/or lower respiratory tract and the kidney, accompanied by fever, arthralgia and weight loss [1] [2] [3] [4] . Hemorrhagic pulmonary involvement at presentation is not uncommon but usually it is accompanied by hemoptysis and by signs and symptoms of systemic involvement lasting for several weeks. In our case, on the contrary, the previous clinical history was completely silent, the period of incubation very short and the sudden diVuse alveolar hemorrhage syndrome leading to severe respiratory distress and profound anemia occurred in absence of hemoptysis. To the best of our knowledge, the most recent literature mentions only one case of WG presenting with life-threatening pulmonary hemorrhage in a 14-year-old boy with type 1 diabetes [8] . This can explain why the initial diagnosis was only that of severe community acquired pneumonia and why the suspicion of diVuse alveolar hemorrhage due to capillaritis was made only some hours later when the drop in hemoglobin level occurred and the kidney involvement was demonstrated. Only the detection of c-ANCA in the serum and the result of renal biopsy Wnally permitted to deWne that the child was suVering from WG.
An acute diVuse alveolar hemorrhage can be a symptom of various syndromes, with or without histological evidence of pulmonary capillaritis (PC). PC can be an idiopathic or part of a more complex syndrome, such as microscopic polyangiitis, Churg-Strauss syndrome, systemic lupus erythematosus, Goodpasture's syndrome, polyarteritis nodosa, retinoic acid use and, Wnally, WG [9] . Among acute diVuse alveolar hemorrhage syndromes without capillaritis both cardiovascular and non cardiovascular diseases are included. The most common are idiopathic pulmonary emosiderosis, cow's milk hypersensitivity and acute idiopathic pulmonary hemorrhage of infancy. DiVerential diagnosis among all these illnesses is not easy, although in all the cases without PC renal manifestations are absent and systemic signs and symptoms are mild or present only when cardiovascular disorders are the cause of the alveolar hemorrhage. The rarity of these conditions in children often makes diagnosis and treatment diYcult, and the prognosis is uncertain; however, they can have diVerent prognoses and may need diVerent therapeutic approaches [10] . This means that every alveolar hemorrhage syndrome needs a speciWc diagnostic approach to allow the best Wnal prognosis. This is particularly important when WG is the cause of PC because early death is considerably more common in patients who initially present with alveolar hemorrhage, both due to the seriousness of the condition and to secondary infections cause by the immunosuppressive treatment used. However, renal involvement even if previously unknown and demonstrated only by a slight decrease in creatinine clearance as well as by mild proteinuria and hematuria at the urinalysis, can be very useful to direct the physician to the correct diagnosis. The presence of c-ANCA permits to solve the problem, although unfortunately not all the cases of WG are positive for ANCA and in these cases only the combination of clinical signs and symptoms together with bioptic Wndings permit the diagnosis. On other hand, WG classiWcation requires the presence of three out of six criteria [5, 11] and our patient showed the presence of four of these features (abnormal urinalysis, granulomatous inXammation on biopsy, abnormal chest radiograph and CT, PR3 and c-ANCA staining). Considering that the required criteria were positive, no further biopsy has been performed.
Our case shows that, in the presence of severe respiratory distress and bilateral lung as well as renal involvement, even if without hemoptysis, immediate bronchoscopy with bronchoalveolar lavage is advisable and, if a diVuse alveolar hemorrhage syndrome is demonstrated, WG should be considered among the main causes even if the patient is a relatively young child with an unsuggestive clinical history. Obviously, before beginning immunosuppressive treatment, the clinical suspicion needs to be conWrmed by speciWc laboratory Wndings, such as the presence of c-ANCA and PR3 ANCA as well as a positive lung or renal biopsy. Awareness of the possible association of acute alveolar hemorrhage with WG can lead to early intervention and a better Wnal prognosis.
